Understanding reaction mechanisms in organic chemistry from catastrophe theory: ozone addition on benzene.
The potential energy profiles of the endo and exo additions of ozone on benzene have been theoretically investigated within the framework provided by the electron localization function (ELF). This has been done by carrying out hybrid Hartree-Fock DFT B3LYP calculation followed by a bonding evolution theory (BET) analysis. For both approaches, the reaction is exothermic by ~98 kJ mol(-1). However, the activation energy is calculated to 10 kJ mol(-1) lower in the endo channel than in the exo one; therefore the formation of the endo C(6)H(6)O(3) adduct is kinetically favored. Six structural stability domains are identified along both reaction pathways as well as the bifurcation catastrophes responsible for the changes in the topology of the system. This provides a chemical description of the reaction mechanism in terms of heterolytic synchronous bond formation.